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ABSTRACT

This standard establishes measurement procedures for calibrating electroacoustic
transducers and describes forms for presenting the resultant data It is a revision of
American National Standard $1 20-1972 (R1977). Both primary and secondary cali-
bration procedures are specified for the frequency range from a few hertz to a few
megahertz Procedures are specified for determining the measurable characteristics
of free-field sensitivity, transmitting response, directional response, impedance, dy-
namic range, equivalent noise pressure level, and overload pressure level. Equations
are given for obtaining the derived characteristics directivity factor, directivity index,
efficiency, theoretical equivalent noise pressure level, and quality factor () A coor-
dinate system and forms of data presentation are specified so that results may be
readily compared and easily understood
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[This Foreword is not a part of American National Standard Procedures for Calibration of
Underwater Electroacoustics Transducers, ANSI S1 20-1988 (Revision of ANSI S1 20-
1972) (ASA Catalog No 75-1988) ]

This standard establishes measurement procedures for calibrating elec-
troacoustic transducers and describes forms for presenting the resultant
data. Both primary and secondary calibration procedures are specified
for the frequency range from a few hertz to a few megahertz. A coordi-
nate system and forms of data presentation are specified so that results
may be readily compared and easily understood.
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Procedures for Calibration of Underwater

Electroacoustic Transducers

1 SCOPE

This standard establishes measurement procedures
for calibrating underwater electroacoustic transducers
and describes forms for presenting the resultant data.
It is a revision of American National Standard S1.20-
1972 (R1977).

2 PURPOSE

To establish procedures for the calibration of un-
derwater electroacoustic transducers.

3 APPLICATIONS

3.1 Primary and secondary calibration procedures are
specified for the frequency range from a few hertz to a
few megahertz.

3.2 A coordinate system and forms of data presenta-
tion are specified so that results may be readily com-
pared and easily understood.

3.3 Procedures are specified for determining the mea-
surable characteristics of free-field sensitivity, trans-
mitting response, directional response, impedance, dy-
namic range, equivalent noise pressure level, and
overload pressure level. Equations are given for ob-
taining the derived characteristics directivity factor,
directivity index, efficiency, theoretical equivalent
noise pressure level, and quality factor (Q).

3.4 Underwater electroacoustic transducers can be di-
vided into the following groups to show the reasons for
these measurements:
Group 1—Sonar echo-ranging, active acoustic
tracking, transponder, depth-sounding, communi-
cation, and object-locating transducers.
Group 2—Hydrophones, including hydrophone ar-
rays and listening sonar used for noise measure-
ments, propagation studies, and signal analysis.
Group 3—Standard transducers.
Group 4—Auxiliary projectors for measurement
purposes.

3.4.1 Group 1 transducers operate at a single fre-
quency or within a narrow to moderate range of fre-
quencies, when efficiency is important. A single trans-
ducer or array is often used for both projecting and

receiving. Some transducers are trainable relative to
their mounting bracket and enclosure, but most are in-
stead equipped with an electronic scanning device.
Large transducers belonging to this group are usually
enclosed in a dome.

Commonly measured characteristics of these trans-
ducers are transmitting response, free-field sensitivity,
impedance, and directional response. Efficiency, direc-
tivity index, mechanical @, and acoustic power output
are computed. Equivalent noise pressure level, over-
load pressure level for the normal operating duty cy-
cle, and impedance under pulsing conditions some-
times are required. A description of the performance
of auxiliary equipment such as scanning switches and
domes may require special types of directional re-
sponse patterns as defined in 4.4.

Operating conditions may require that measure-
ments be made over a range of temperature and pres-
sure. Hysteretic effects caused by any varying ambient
conditions also should be measured.

3.4.2 Group 2 transducers are usually broadband
and usually are designed for minimum self-noise. They
may be omnidirectional or directional for measure-
ment of ambient noise. They may be highly directional
when used for passive or listening sonar. To minimize
self-noise, they may contain a premplifier or trans-
former for reducing impedance and noise in the elec-
trical circuit.

Commonly measured characteristics of transducers
in this group are free-field voltage sensitivity, direc-
tional response patterns, and equivalent noise pressure
level. Operating conditions may require measurements
over a range of temperature and hydrostatic pressure.
The hydrophone voltage coupling loss [see 7.18 of
American National Standard Acoustical Terminology
{(Including Mechanical Shock and Vibration), S1.1-
1960 (R1976) ] may be required. Both magnitude and
phase of the sensitivity as a function of frequency may
be required of elements of an array or for signal analy-
sis.

34.3 Group 3 transducers are standard hydro-
phones and reciprocal transducers. Projectors are not
often used as standards because a standard hydro-
phone usually will compensate better for any lack of
free-field conditions, or, as expressed another way,
projector output sound pressure level for a given vol
tage or current input is very dependent on boundary
conditions.
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